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Upon  the  surface  of  sugarcane   stalks  there   is  deposited  a  layer  of  vjax, 
the  primary  function  of  vjhich  is  apparently  to  aid  the  plant   in  controlling  the 
evaporation  of  moisture.     Wax  formation  by  plants  of  various  types  is  very  well 
known  and  the   gathering  of  certain  plant  vjaxes  has  bffGome  a  very  important   in- 
dustry due  to  .the -deiaand  for  the  waxes  for  use  in  polishe^s,..  industrial  coatings  and 
imprognatijig  materials  as  weiLL  as   in  the  making  of  phonogr-aph  records,    crayons  and 
many  other  articles. 

The  most   irtiportant   of  these  plant  vvaxes   is   uarnauba,   obtained  from  the 
carnauba  palm  in  Brazil.     More  than  14  million  pounds     were  imported  in  1939. 
■To   supplement   carnauba  vjax  which  can  hardly  meet  the  demand,   Brazil  has  been 
steadily  increasing  its  exports  of  ouricuri  wax,  vjhich  reached  a  figio^e  of  about 
500,000  pounds?^   in  1940,  most  of  which  cajiie  to  this  country.     Another  very  im- 
portant plant  Wax  is  candelilla,    obtained  chiefly  from  northern  Blexico  although 
at   various  time   some  has  been  produced   in   soutbavostorn  Texas.      The  United  States 
imported  over  3-1/3  inillion  pounds'-'  of  candelilla  wax  from  Mexico   in  1939. 

Among  the  principal  conmercial  waxes  not  obtained  directly  from  plants 
are  beesvvax,   the  various  mineral  YJaxes  such  as  I'aontan,   ozokerite,    ceresin,   paraf- 
fin and  a  number   of   synthetic  xvaxes.     lianj  of  these  have  been   imported  from 
Europe   but   due  to   the  present  war  their   supply  has  been  practically  shut  off. 
This  condition  has   caused  some    concern  among  wax  users,   particularly  as  the  price 
of  the   other  waxes  has  risen  and,    in  the  case   of   carnauba  wtix,  very  sharply. 

Din'ing  the  Viforld  War  of  1914  -  1918,   there  was  established  in  Natal, 
South  Africa,   a  new  vjax  industry  which  used  the  discrarded  mud  press-cake  from  the 
sugar  factories  as  the  source  of  their  product  -  sugarcane  wax.     After  consider- 
able  study,  the  mud  press-cake  vjas  chosen  because  of  its  relatively  high  wax 
content   and  the  apparent    impracticability  of  obtaining  it   in  quantity  from  the  cane 
prior  to  milling   or  from  the  juice  prior  to   clarif ica^tion.      It  would  be  desirable, 
to  obtain  it  directly  from  the   cane  for    it   could  then  be   obtained   in  much  pui-er 
form.      In  the  clarification  of  cane  juice,   the  fats  as  well  as  the  wajc  are  trapped 
by  the  muds,    so  both  of  these  are  to  be   found  in  the  crude  vjax  product   obtained 
by  solvent  extraction  of  the  mud  press-cako,  v^/hich  wa.s  the  iDrocess  used  in  Nat,al. 
There  does  not   seem  to  bo  very  much   informa.tion  available  regarding  the   size  to 
which  the  industry  developed  in  Natal,   but   it   is  recorded-"  that   some  12  million 
pounds,  of  sugarcane  wax  Vi/ere  exported  during  1924  and  reported^  that   some  had 
been  received   in  this  country.     From  information  that   has  been  gathered,    it  vjould 
appear  that  the  Natal  sugarcane  vmx  had  a  number  of  objectionable   characteristics 
such  as  a  sticky  feeling,   a  dark  color  which  vms  difficult  to  bleach,   and  in 
some   instances  an  objectionable  odor°.     The   latter  may  have  been  due  to  the  ex- 
traction of  TJax  from  press-cake  which  had  been  allowed  to  undergo  putrefactive 
decomposition  to  reduce  the   fat   content.     At   least    it   has  been  claiiaed  that  a 
harder  wax  could  be   obtained  from  fermented  press-cake.     The  fatty  substances 
are  def  initelj?-  responsible  for  the  sticky  feeling  of  the  crude  vjax  product  and 
for  a  lov/ering  of  the  melting  point   of  the  wax.     l.'Iuch  of  the   color   is  also  ass- 
ociated with  the  fatty  fraction. 

There  has  been  a  definite  desire  among  wax  users  of  this  country  to 

wax  or  one  v/hich  might   have   specially  desirable   characteristics.     This  prompted 
the   stud}''  of   sugarcane  vjax  by  our  Bureau  vjhich  xvas  carried  on  by  C.  A.  Fort  for 
the  past  t lire e   seasons  and  this  year  by  the  present  writer.     Fort  has  reported*^ 
upon  the  variation  of  cuticle  wax  as  influenced  by  varieties  and  certaixi  other 
factors,  and  upon  the  fat   content   of   sugarcane.     From  his  results  it   appears  that, 
of  all  of  the  commercial  varieties  Co.   290  has  the  heaviest   layer   of  wax;   fol- 
lowing in  order  are  C.F.   28-19,   28-11,   Co.   281,   C.P.   29-320  and  29-115.     The  last- 
named  variety  has  only  about  l/8th  the  amount   of  v;ax  as  is  on  Co.   290  and  would  ^ 
definitely  be  a  very  poor   source   of  sugarcane  wax.      The  melting  point  of  the 
cuticle  vjax  from  different  varieties  of  cane  varied  from  74  to  80°  C. 

Samples  of  this  cuticle  wax  were   submitted  to  the  trade  and  elicited  the 
opinion  that  this  sugarcane  wax  did  not  have  properties  entirely  comparable  to 
those  of  carnauba  wax,   but  that    it  would  doubtless  find  a  definite  market   if 
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available   in  commercial  quantities.     The  opinion  was  also   expressed  that  the 
cuticle  v;ax,   althouf^h  purer   in  composition,  \;ould  have  no   greater  value  than 
the  viax  v;hich  could  be   obtained  i'roin  the  mud  press-calce.     This   is   a  rather 
fortunate   situation  because   of  the  difficulties  that  i^jould  be   involved   in  ob- 
taining the  cuticle  v.?ax  direct  1;.?-  from  cane   stalks   in  quantity. 

In  order   to  obtain  a  better  conception  of  the  possibilities  of  recover- 
ing sugarcane  vjax  from  the  mud  press-calce  as  a  bj^'-product   of  the  Louisiana  cane 
sugar  industry,  an  investigation  was  started  this  past   season  v;hich  has   included 
a  sui^vey  of  the   com.position  of  mud  press- calces  from  different   factories   in  re- 
spect to  their  wa?:  conteni;   and  a  study  of  schemes  for  extracting  and  purifying 
the  wax.     So  far,   the  work"  has  been  confined  to  laboratory  operations. 

In  published  reports  of  Katal  operations,  mud  press-cake  from.  Uba  cane 
contained  as  high  as  l?^?.  wax,   and  14^  vjas  quite  common.    Burning  the  cane  ap- 
parently lowered  the  w,aj:  content   to   less  than  10^.^.      In  Table   I  there   arc  given 
the  wax  -contents  of   Louisiana  mud  press-cakes,    and  it  may  be  noted  that  the  crude 
Wax  content  ran  as  high  as  17 ,7fo  and  aa   low  as  5.16yj.      It    is   believed  that  this 
wide  difference   cannot   be  ascribed  to  a  difference   of  varieties  alone,    but   is 
probably  a  result  of  a  number  of   factors  vJhich  have  not  been  fully  evaluated  as 
yet.      It    is  obvious  that,   f  or  t  he  most   economical  recovery  of  the  Wax,   the  vjax 
content   of  the  inud  press-cake  riiust  bo   as  high  as   it    is  possible  to   obtain,  vjith- 
out   adding  any  appreciable   cost   or   difficulty  to  regular  factory  operations.   The 
factors  VJhich  may  well  influence  the  wax  content  of  the  muds  are:      vai'ieties  of 
cane,   bui-ning  of  the  cane  as  an  aid^  to  harvesting,   extraction  efficiency  of  the 
mills,   temperature  of  the  maceration  vjater,  'bypos  of  punips  with  which  the  ravj 
juice  and  the  muds  are  handled,    the  type  of  clarification   (including  the  equip- 
ment,  temperature  and  pH  control),   and  the  manner   in  Vi/hicL  the  iiiuds  are  liandled 
from  the   clarifiers  through  the  presses.      It   is  easily  conceivable  that   a  large 
proportion  of  the  vjax  may  be  lost  by  certain     mud  station  practices.     From  the 
fact  that  one  factory  consistently  produced  a  mud  v/ith  a  high  content  of  vjax 
Vi/hilQ  muds  of  others  were  so  very  much  lower  in  wax  it  might  be   concluded  that 
in  this  latter  group  there  may  bo  room  for   improvements  in  trapping  the  v/ax. 
Perhaps  these  may  bo  considered  as  refinements  to  be  studied  after  it  has  been 
demonstrated  that  a  commercial  wax  can  be  recovered  from  the  vi/aste  miud  press- 
cake;   so,  work  thus  far  has  been  confined  mostl^r  to  a  study  of  methods  of  wax 
extraction  and  pux-ification  in  order  to  determine  v;hether  a  product  that  meets 
commercial  requirements  could  be   obtained. 

In  considering  various   schemes  for-  recovei.-ing  v/ax  from  extraneous 
materials,    solvent   extraction  appears  to  hold   gi^eatest  promise  from  a  coLimercial 
standpoint.     As  a  basis  for  this  statement,  there   is  the  vjidespread  use  of   such 
methods  in  the  oil  and  fat   industry,   and  to  a  lesser  extent   in  the  v/ax  industry 
itself.      In  order   to  apply  such  a  method  to  mud  press-cake,   drying  of  the  cake 
constitutes  the  first   step  in  the  process.      It   is  not  knovjn  at  present  how  much 
moisture  one  can  have  vjith  various  possible  solvents  and  yet  obtain  efficient 
extraction.     Such  a  study  is  in  progress,  ho^7ever,   for   it   is  iinportant  to  knovj 
hovj  much  moisture  must  be  evaporated  from  the   cake,   in  order  to  keep  the  cost 
of  drying  as  lev;  as  possible. 

Wax- is  soluble   in  a  number  of  available  organic   solvents,   especially 
if  they  ai'e  vjarmed,   and  the   selection  of  a  suitable  solvent  will  necessarily  be 
based  upon  consideration  of   a  number  of  factors.     The  approximate  solubility  of 
cuticle  Wax  from  Co,  290  cane  in  vai'ious  cominercial  solvents  is  given  in  Table 
II.     No  attempt  was  ma.de  to  determ.in6  the  maximuiri  solubility  at   elevated  tem- 
peratures*    The  method  of  nalcing  these  tests  was  to  add  2C  cc.    of  the   solvent 
to  0,5  gram  of  the  wax  and   then  heat  under  a  reflux  condenser  until  equilibr 
or   complelte   so iab i i4t y -iaa*  taken- j>l»«..  ■,/On^j^o:^<Jo^i^^j^Qsm  s^is-eai^B^jm^d -Mffes^ 
solve  the  wax  completely  in  the  ratio  of  2   g,   per  100  ml.   of  solvent  at   their 
boiling  point.      It    is  to  be  noted  too  that  the   solubility  of  this  wa2^  exbeeded 
2  g.   per  100  ml.   of  solvent   at  room  temperature    (approximately  23°  C.)   in  only  (f ^ 
tvjo   solvents,  which  was  determined  by  setting  the   solutions  aside  overnight   in 
closed  containers  to  allow  the  wax  to   cr;;/stallize  to  equilibrium,   filiiering  of:Jf^' 
the   solution  and  weighing  the  residue  from  a  10  ml.   aliquot   of  the  wax  solutio, 
after  evaporation,  ^^ec 
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It  has  been  suggested  that  the  solvent  for  wax  extraction  should  have 
a  boiling  point  above  the  melting  point  of  the  wax.  If  this  premise  is  accept 
the  selection  of  solvent  is  limited  to  a  few  of  the  solvents  of  the  naphtha 
t3rpe,  some  of  the  chlorinated  compounds,  and  coal  tar  products  such  as  benzol, 
toluene,  and  xylene.  Chlorjjiated  comipounds  have  the  advantage  of  being  less 
hazardous,  but  they  are  more  expensive,  higher  in  wei;5lit  or  density,  and  have  11^^^ 
the  very  unsatisfactory  characteristic  of  hydrolyzing  slightly  with  the  format  Jr^ 
of  hydrochloric  acid,   thus  requiring  the  use  of  acid-resistant   extraction  equijf^' 
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ment.     The   objection  to  the  usual  solvents  put  out  by  the  petroleum  industrj'-  is 
that  the  last  traces  are  difficult  to  romove  from  the  wax;    if  thoy  remain  iu  the 
wax,   they  interfere  with  the  application  of  the  wax  for  certain  pia-poseso     Toluene 
has  been  suggested  as  being  the   best   solvent  for  wax  extraction,   oven  though  its 
price   is  somewhat  higher  than  some,   since   it  meets  the  objections  to  some  of  the 
others.     Brice   is  not  much  of  a  consideration,   since  the  loss  of  solvent  cano  be 
kept   low.     ?or  these  reasons  toluene  has  been  used  so  far,   for  laboratory  extrac- 
tion work,    in  obtaining  wax  from  mud  press-cake. 

The  efficiency  of  extraction  by  any  particular  solvent   is  governed  by 
several  factors,   of  which  moisture  content  has  already  been  mentioned.     Another 
factor  which  may  bo   of  considerable   importance   is  the  physical  condition  of  the 
mud  press-cake  during  extraction.     Theoretically,   highest  extraction  might  be 
expected  in  a  given  time   interval  from  finely  divided  material,   but  the  handling 
of  such  material  may  create  many  problems  that   can  be   avoided   if  the  cake    is 
dried  in  a  granular  condition o      In  such  physical  condition,   extraction  by  per- 
colation or  diffusion  is  possible  rather  than  making  a  digestion  and  filtering 
the  slurry  of  finely  divi.dod  mud  cake  and  xvax  solution.     Laboratory  experiments 
indicate  that   such  a  slurry  is  sometimes  extremely  difficult  to  filter  and  that 
excellent  extraction  can  be  achieved  vjith  hot  toluene  on  mud  that   had  boon  dried 
in  a  coarse  £p?anular  condition  eind  in  ?Jhich  several  consecutive  extractions  are 
made  with  the  same   solvent  on  the  counter -current  principle.     Such  a  scheme,    in 
comparision  with  the  other  methods,    increases  the  wax  content  of  that  portion  of 
solvent  which  is  taken  from  the  circuit  and,   hence  requires  loss  evaporation  for 
the  recovery  of  the  wax.      It   is  conceivable  that  equipment  as  elaborate  as  a 
beot-sugar  diffusion  batterji^  might  have  very  definite  advantages  for  the  ex- 
traction of  vjax  from  m.ud  press-cake  dried  in  suitable  granular  form,   and   it   is 
planned  to  try  out   such  a  process  and   equipment  on  a  pilot -plant    scale.     This 
would  make  the  extraction  process  a  continuous  one,  v;hich  would  be  desirable   in 
large-scale  operations. 

The  recovery  of  solvent  from  the   spent  cake  and  from,  the  wax  con- 
stitutes a  major  step  in  the  process,   because  much  of  the  cost  of  solvent  ex- 
traction may  arise  from  the  loss  of  solvent.     In  some  solvent-extraction  processes, 
losses  are  frequently  kept   as  low  as  l/2^J  per   cycle,   and  there  is  no  reason  to 
believe  that   similar  results  cannot    be  achieved   in  the  extraction  of  wax  from  mud 
press-calce.     For  the  recovery  of  solvent  from  the  spent  mud  one  has  a  choice  of 
different  methods,   and  a  selection  will  depend  upon  vi/hat  disposition  is  to  be 
mad.e  of  the  devjaxed  material.      If  it  is  desired  to  discard  the   spent  muds,   and 
moisture   is  of  no  consequence,    steam  distillation  of  the   solvent  would  be  sat- 
isfactory.    Other  systems,   depending  upon  heating  dui'lng  agitation  Vi'ith  or  vjith~ 
out  Vacuum,  m.ay  be  preferable   In  cases  where  It    is  desirable  to  have  the  spent 
material  in  a  dry  form  for  direct   sale.     As  regards  the  spent  mud  press-cake,    it 
doubtless  has  a  distinct  fertilizer  value  and  can  be   sold  at   a  price   tiiat    should 
more  than  pay  for  the  drying  of  the  muds  prior  to  the  extraction  of  the  wax.   The 

;  average   composition  of  the  devjaxed  muds  has  not  yet   been  determined,   but   it    is 

I  certain  to  be  high  in  calcimn  phosphate. 

The  recovery  of   solvent  from  the  wax  solution  consists  simply  of  dis- 
tilling off  the   solvent   and  blowing  up  the  melted  vjax  with  steam  or  air  to  elim- 
inate the    last  rernnants   of   solvent.      The   same  method  holds  for   the   recovery  of   the 
fat   solvent  from  the  fatty  fraction  and  from  the  wax  after  removal  of  this 
fraction.     After  recovery,   the    solvents  are  ready  for  reuse  directly  unless  it 
be  found   desirable  to   give  them  first   some  drying  with  a  water  adsorbent   such  as 
calcium  chloride. 

The  crude  vjax  extracted  from  the  mud  press-cake  ranged  In  consistency 
from  a.  relatively  soft  to  a  hard  brittle  pr'oduct,   depending  upon  the  source.  Re- 
ferring back  to  Table   I  it   can  be  noted  that  the  fatty  fraction  in  this  crude  wax 
Varied  from  17.6  to  42. 2^^,  with  an  average  of  about  30%,     There  was  a  distinct 
correlation  between  the   consistency  of  the   crude  wax  and  the  proportion  of  the 
fatty  fraction;   those  with  the   sroaller  amounts  were  hard  and   brittle.     This  lack 
f  uniformity  in  the  crude  product  from  various   soiirces  strongly  indicates  the 
necessity  of  refining  the  wax,   at  least  partially,   before  any  attempt   is  made  to 
place   it   on  the  market.     Moreover,    a  great  many  vnejz  users  are  not   in  a  position 
to  do  any  refining. 

How  much  refining  the   original  producer  should  do  remains  to  be  de- 
termined,   but   it   is  certain  that  the  fatty  fraction   should  be  removed  in  order 
that  the  wax  may  have  much  more  uniform  composition  and  properties  before  reach- 
ing the  marl-fit.      It   has  been  found  that  a  fatty  fraction  can  be  removed  from  the 
ax  by  a  diffusion  process  in  the   cold  vdth  a  selective   solvent.     Referring  to 
able  II,    it  can  be' noted  that   several  of  the   solvents,   notably  the  petroleum 
thers, -ethyl  ether,   and  acetone,   dissolve  the   cuticle  wax  to  a  very  limited 
egree  even  at  their  boiling  temperatures,   but  are  excellent  fat    solvents.      Of 
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these  solvents,   acetone  was  cliosen  as  having  the  greatest  possibilities  from 
the  standpoint  of  initial  cost  and  other  considerations. 

If  the  removal  of  the  fatty  fraction  frora  the   solid  viax  is  to  be  carried 
out  at  air  temperatures,  the  process  is  necessarily  slovj,  requiring  several  days 
with  several  changes  of  solvent.     The  solvent  can  be  used  counter -currently  upon 
the  crude  wax  prepared  in  a  coarse  granular  condition  in  order  to  reduce  recovery 
expense  and  obtain  a  high  concentration  of  fats  in  the  solvent.     The  only  equip- 
ment needed  are  tanks  which  can  be  closed  to  prevent  evaporation  of  the  solvent 
and  from  x'jhich  the  solution  of  fats  can  be  pumped  to  any  one  of  the  other  tanks 
holding  the  crude  xvax  or  to  the   evaporator  for  the  recovery  of  the    solvent  from 
the  fatty  fraction.     It  has  been  found  that  the  acetone-soluble  fraction  consists 
not  only  of  the  relatively  loxv-mclting  point  fats  (around  30°)   but   also  of  a  high 
melting  point  component    (about   152°  C).     This  component   gives  the  color  reactions 
cliaracteristic  of  sterols  and   its  acetate  derivative  melts  at   132°C.    (uncorr.). 
It   can  thus  bo  classified  as  a  ph^rtosterol. 

The  foregoing  description  of  a  process  of  wax  extraction  from  mud  press- 
cake   can  best  bo  summariaed  by  presenting  the  accompanying  flow- diagram     (Fig.    I) 
vjhich  is  based  upon  laboratory  experience.     It   is  planned  to   set  up  a  pilot 
plant,   embodying  these  features,   at   the  Sugar  Plant  Field  Station,  Houma,  La., 
for  studying  the  principles  of  v/ax  extraction  and  purification  on  a  scale,' 
vjhich  it   is  hoped,  v/ill  permit  a  close  approximation  of  the  costs  involved,   as 
v>/ell  as  provide  a  supply  of  xvax  for  large-scale  tests  by  prospective  users. 
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Fig.    1.      FLOW  DIAGRAM. 


The  opinion  has  also  been  expressed  that  the  fatty  fraction  would  have 
a  commercial  value  if  available  in  conmierGial  quantities.  If  this  should  prove 
to  be  the  situation,  the  total  crude  -.vax  content  can  be  used  as  a  basis  for  de- 
termining the  value   of  the  mud  press  cake  for  by-products  recovery. 
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Table  I.     Wax  Content  of  Louisiana  Mud  Press- 
Cakes.      (Moisture-Free  Basis) 


;Sourco  of  Mud  : 
Press -Cake     : 

Crude     : 

Wax       : 

(CCI4.-   : 

Sxtrn .    : 

Acetone     Soluble      : 
Fract  ion              : 

Wax  Fraction         : 
(By  Difference)      : 

Typo  of   : 
Mud  Press: 

Factory: 

No.      : 

Sample : 
No.    : 

On      : 

SamiDle    : 

On            : 
Crude  Wax   : 

On     : 
Sample: 

On        : 
Crude  VJax: 

Remarks 

1       : 

1  : 

2  : 
3 

4       : 

17.68   : 

15.29   : 

15.27   : 

7.50   : 

6.01     : 
5.27      : 
4,37      : 
2.43      : 

I0 
33.7            : 

34.5  : 

28.6  : 
32.3             : 

io       : 
11,67    : 

10.02   : 

10.90   : 

5.07    : 

I0 

66.3  : 

65.5          : 

71.4  : 
67.7          : 

Plate       : 

&            : 
Rramc        : 

Co  290  cano 
being  millod 

Talcon  during 
clean  up 
operations. 

2 

1       : 

;.6w05  : 

2 .30      : 

38.7            : 

3.65   : 

61.3          : 

Do. 

Obtained  ;ic 
from  dump* 

3 

1  : 

2  : 

3  : 

12.38  : 
9.85   : 
9.31  : 

3.73      : 
2.22      : 
1.64      : 

30.1            : 
22.6             : 
17.6             : 

8.65      : 
7.61     : 
7.57      : 

69.9 
77.4 

83.4          : 

Oliver-     : 
Campbell 

4       : 

1  : 

2  : 

5.16   : 
6.77    : 

1.97      : 
2.17      : 

38.2 

32.6             : 

3.19      : 
4.50      : 

61.8          : 
67,4          : 

Do. 

5       : 

1       : 

7.40   : 

2.73      : 

36.9            : 

4.67      : 

63.1 

Do. 

♦  -  -6        : 

1        : 

8.76    : 

2.84      : 

32.4            : 

5.92      : 

67.6 

PI.  &  I^, 

7        : 

1        : 

7.99    : 

2.71     : 

33.9             : 

5.28 

66.1 

Do, 

8 

1 

6.85 

2.89 

42.2 

3.96 

;      57.8 

Oliver- 
Cariipbell 

Co. 281  cane 
being  milled 

9 

•      1 

■•      8 .  15 

•    2,54 

■      31.2 

'•    5.61 

'•      68.8 

•   PI.   &  Fr 

'Obtained 
;from  dump* 

10 

;     1 

•    14.24 

•    3.35 

•      23.5 

;10.89 

;      76.5 

•        Do. 

;       Do.* 

11 

;     1 

;      8.26 

•    1.89 

■;     22.9 

;  5.37 

;    77 ,1 

Olivor- 
*     Gampboi: 

;       Do.* 

Aver- 
ages 

•      9.82 

;    3.00 

;      30.5 

;   5.82 

;      69.5 

l*Samplos  may  not   be  representative,    since  flushing  of  muds  to  dumjj  aftor  pressing 
may  partially  dislodge  x.?ax  from  cake. 
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Table   II.     Solubility  of  Cuticle  Wax   (Co,   290) 
in  "Various  Solvents. 


Solvent 

:      Boiling 

Point 
:      (Appx. ) 

:                             Solubility  of 

:                   Cuticlo  Wax        (Co.    290) 

:           Room  Temp. 

:          Boiling 

Skelly-solvc  "F" 
"B" 
"C" 

0-, 

u . 

:      35-59 
:      63-70 
:      89-98 

:      8/100  cco 

:        0.67 
:        0.71 

:             <2 
:              -2 
:             >2 

Shell          8206 

3182 

8196 

-       8215 

.      60-82 

116-139 
:      96-114 
:      27-32 

:        0.82 
:        0.75 
:        0.78 

■  2 
:              -  2 
:                 2 
:             *  2 

Neville-Benzol 

78-82 

1.06 

:                 2 

Std.   Oil  -  Naphtha 

95 

0.73 

;            -■  2 

Phillips  n-Pentane 
iso-  " 
Hexane 

33 
27 
57 

0.51 

:              "  2 

:              -2 

.  2 

1,2  Dichlorethylene 

Methylene  Chloride 

Cyclohexane 

Methyl  Hexane 

Dioxane 

Isopropyl  ether 

Ethylene  Dichloride 

Perchlor ethylene 

1,1,2,2  Tetrachlor ethane 

Trichlorethylene                    : 

N-Butyl  Chloride 

Nitro  Ethane 

Nitro  Methane 

Ethane 1  {95%)                            : 

Carbon  Tetrachloride            : 

Benzol                                          : 

Toluene 

Acetone 

Ethyl  Ether 

48 

40 

81 
100 

99 

64 

83 
119 
136 

79  : 
78                 : 

110                 : 

101                 : 

78                 : 

77                 : 

80  : 
.    Ill 

:      56 
.      35 

->2.0 

1.30 

0.95              . 

0.29 

0.52 

0.60 

0.86                          : 

0.87                          : 
>2.0 

1.17                          : 

Gel                           : 

Gel                           : 

Gel                           : 

1.24 

1.04                        : 
:         1.43                           : 
:        0.11 

...2 
"  2 
.  2 
1.2 
...2 
-2 
:.2 
:-2 
>  2 
-2 
L.2 
--  2 
•-2 
^2 
j^2 
-2 
>-  E 
:              '2 
:              ^2 

